INTRODUCTION
The Cerrado region is an important agricultural frontier in Brazil, with an area of 203.4 million ha (EMBRAPA, 2014) , representing 24% of the country. About 80 million hectares, equivalent to 39% of the total area, has been used for livestock and agriculture purposes (GUARESCHI et al., 2012) . In these areas the replacement of native vegetation and the introduction of agricultural production systems promote chemical, physical and biological changes in the soil, being dependent on weather conditions, the type of culture and management practices (CARNEIRO et al., 2009; SALTON et al., 2014) .
Among the soil management systems adopted in Brazil, no-till (NT), consisting of crop rotation, maintenance of plant residues on the soil surface and the preservation of soil structure has contributed to significant improvements in the physical, chemical and biological attributes of the soil (CARVALHO et al., 2010; Carneiro et al., 2013) . Associated with no-till, the integrated system of agriculture (ISA) is the integration between agriculture and livestock. This system has been described as economically and environmentally advantageous when compared to isolated activities of agriculture or livestock (BALBINOT JR et al., 2009; SCHIAVO et al., 2011; SILVA et al., 2011; SALTON et al., 2014) . Thus, to evaluate the effect of these management systems on soil quality becomes essential in order to define strategies that can reduce the impacts of agricultural activities on the environment. Therefore, systems that enable an increase in the supply of organic residue improve the soil cover and contribute to increased soil organic matter (TRACY; ZHANG, 2008; CARVALHO et al, 2010; SILVA et al, 2011) . In this way the soil organic matter (SOM) becomes extremely important in the evaluation of soil management systems, with a good soil quality indicator (QS) (SOUZA et al., 2014) . Although some studies indicate changes in MOS stocks with the conversion of native Cerrado systems for agricultural activities (LEITE et al., 2010; SIQUEIRA-NETO et al., 2010) , the short time in some cases conversion does not indicate variations in the MOS (PRAGANA et al., 2013) . For this reason it is common to use more labile SOM fractions in the definition of soil managements to promote improvements in their quality (NUNES et al., 2011; Rossi et al., 2012; PRAGANA et al., 2012) .
The fractionation of soil organic matter is aimed homogenizer its fractions in function, and dynamic nature (CHRISTENSEN, 2000) . Among the fractionation methods has the physical, grain size and density determination, which best distinguishes the managements adopted in the soil, being more efficient than chemical fractionation finding management effects on soil quality (COLLINS et al., 1997) . Souza et al. (2014) studying 17 attributes of soil quality indicators observed that the particulate organic carbon (POC) is an excellent indicator, one of the attributes that soil management influenced most. Thus, it can be used to evaluate the effect of soil on the MOS management, especially when the TOC has not yet been influenced by the recent adoption of such management systems. This is because the COP is a labile fraction and high recycling rate of organic compounds, a source of C and energy for soil microorganisms (HEIDE et al., 2009) . Moreover, the changes in the body can be perceived in the short term in relation to total organic carbon.
Thus, soil management systems that promote greater additions of organic residue to the soil can promote changes in MOS stocks, especially in the particulate fraction. The objective of this study was to evaluate the stocks of soil organic matter and its fractions in different management and land use in the Cerrado.
MATERIAL AND METHODS
The work was conducted in the experimental area of the Federal University of Goiás (UFG), located in the Campus of Jataí/GO, at 17 ° 55'34 "S and 51 ° 42'51" O, at the altitude of 800 m and average annual rainfall 1700 mm, the weather classified according to Köppen, as tropical rainy (Aw), with an average temperature of 22ºC. The soil was classified as typic dystroferric Red Latosol (EMBRAPA, 2013) .
The areas showed the same topography, climate and soil, only differing in soil management systems. The historical of the areas selected under different uses and management systems are described in Table 1 . Table 1 . Description and historical of the areas of study.
The experimental design was completely randomized with 5 repetitions. The soil samples were collected in October 2011 in trenches of 30x20x25 cm (width, length and depth, respectively) and each of the areas in the 0-5, 5-10 and 10-20 cm, formed for ten sub single samples. The soil samples were air dried, sieved through a sieve with 2 mm mesh and stored in plastic vials for analysis. Determinations of physical and chemical attributes of the areas studied were employed under Area Description No-Tillage (NT)
Area has been cultivated with grains for 18 years (1993) . In 2001 began the notillage system with application of 3.5 Mg ha -1 of lime incorporated at the depth of 20 cm with the use of harrow and from this year there was no soil disturbance. Sequence soybean / corn or sorghum with application of 350 kg ha -1 NPK (02-18-18 formulation) in soybean planting and 200 kg ha -1 of superphosphate in the second crop planting. Total area of 30 ha.
Coffee (CF)
This culture was planted in 2001 at 3x4 m spacing, applied dolomitic lime to increase the base saturation at 60% and incorporated to 20 cm with the aid of one plowing and disking. The culture was submitted to drip irrigation by in the year 2006, when the last fertilization was performed. Between the lines there was held annually, the management of volunteers, with spraying and mowing in August. Total area 7.2 ha. Integrated crop livestock system (ISA) Degraded pasture in the year 2008, implemented the integrated agricultural production in 2009, and applied 2 Mg ha -1 of lime incorporated to 20 cm, with one plowing and disking, and then there was no soil disturbance. Since 2009/10 the soil has been used for soybean crops, with 350 kg ha -1 NPK (02-18-18 formulation), and after Urochloa ruziziensis crop with 250 kg ha -1 of urea. In this area the stocking rates was 3.5 animal units ha -1 , in total area 6.0 ha.
Cerrado (CE)
Native of Savannah (Cerrado), with diverse and dense vegetation, the soil covered with a litter layer. Total area 10 ha.
the methods described in Embrapa (1997) and the results are shown in Table 2 . Table 2 . Chemical attributes and texture at 0-20 cm of the areas studied Areas pH- Physical fractionation of the soil organic matter was carried out following the methodology proposed by Cambardella and Elliot (1992) , in which were weighed 15 g of soil in each area and depth, sieved in 2 mm, placed in vials type "snapcap" of 180 mL and added to 60 mL of sodium hexametaphosphate solution (7.5 g L -1 ).
The samples were then shaken for 15 h in a horizontal shaker thereafter, the suspension was passed through a 53 microns sieve and the material was dried in an heater at 50 °C to constant mass, measured after the dough was milled in a porcelain mortar and subsequently given organic carbon and total nitrogen, which was considered the particulate organic carbon (POC) and particulate nitrogen (PN), respectively; organic carbon associated with minerals (MAC) were calculated by the difference between the total organic carbon (TOC) and particulate organic carbon (POC) and total nitrogen and particulate nitrogen, respectively (Diekow et al., 2005) . The total organic carbon (TOC) and particulate organic carbon (POC) were determined by hot oxidation with potassium dichromate and titration with ferrous ammonium sulfate (Embrapa, 1997) . The total nitrogen (TN) and particulate nitrogen (PN) were determined by the Kjeldahl method, according to Tedesco et al. (1995) .
The stocks of TOC, POC, TN and PN have been calculated using the equivalent mass of soil (Ellert and Bettany, 1995) , considering the mass of the different areas from the ground of the reference area (CE). Thus, the calculation was based on the stocks with smaller soil densities on the Native Cerrado 1.03 Mg m -3 (0-5 cm) 1.01 Mg m -3 (5-10 cm) and 1.09 Mg m -3 (10-20 cm).
The calculation of the Carbon Management Index (CMI) and its components were conducted by the original proposal of Blair et al. (1995) with adaptations of Diekow et al. (2005) , which considers the representative POC labile fraction and the MAC as not leaving, according to the expression below: CMI = CSI X CLI X 100; Wherein: CSI (carbon stock index) = total organic carbon stock treatment/ total organic carbon stock of reference; CLI (carbon lability index) = C lability in the treatment / lability of C of reference; CL (carbon lability) = stock of labile organic carbon / stock of not labile organic carbon.
Data were subjected to analysis of variance and the Tukey test (p <0.05) to compared the mean values between the evaluated areas and Pearson correlation using statistical package SAS (SAS, 2007) .
RESULTS AND DISCUSSION
Soil management systems, at all depths, were not able to recover the total organic carbon (TOC) in relation to the native Cerrado (CE) ( Figure  1a ). In the surface layer there was a decrease in the TOC in the order of 21, 33 and 46% for crops in notill (NT), coffee (CF) and integrated crop livestock system (ISA), respectively.
The reductions occurs in the TOC after conversion of native vegetation to agricultural systems, however, there is possible recovery in this attribute with the consolidation of conservation systems (DIEKOW et al., 2005; Carvalho et al., 2010; Sousa Neto et al., 2014) , this fact was not observed in this study, since even after 10 years of agricultural systems, CF and NT did not show recovery of the TOC content in the CE. Study conducted by Siqueira Neto et al. (2010) has found that the adoption of no-till for a period exceeding 12 years was efficient in recovering the TOC compared to the native Cerrado, in different Latosol in the state of Goiás (Brazil). The crops in the rotation need to be efficient in the production of biomass as there are biomass production difficulties in the Cerrado region due to high temperature and humidity factors that accelerate the decomposition process and prevent the accumulation of carbon in the soil (GUARESCHI et al., 2012) . The NT and CF areas must adopt soil management systems and rotations/cultures with higher carbon input into the soil relative to the current, in order to a reach TOC content similar to the reference area (CE). In the ISA it was observed a lower content of TOC (Figure 1a ), this is due to the fact that the system has been deployed in the area that previously was grasslands in an advanced stage of degradation and in the implementation system, the soil was plowed, corrected and fertilized, facts which accelerated the process of decomposition of organic matter in the soil, favoring therefore the reduction of TOC. However, there was a greater particulate organic carbon input (POC) in relation to the NT area ( Figure 1b ) and this should reflect in carbon accumulation with the adoption of time and system consolidation, corroborating with Carvalho et al. (2010) . In this study, the ISA has the culture in the pasture phase Urochloa ruziziensis, which is a grassy high production of shoots and roots, which favors increases in levels of soil organic matter. Bonetti et al. (2015) , evaluating the addition of dry matter of shoot and root residues in this work area observed adding 15 Mg ha-1 of dry matter of soybean and U. ruziziensis and 10 Mg ha-1 root (0-20 cm) totaling 25 Mg ha-1 of added waste. This shows that there is a clear trend of increase in MOS stocks in this area with the time of adoption of the system.
The POC content in the surface layer was less in the NT area than the studied areas. Although, in other depths the management and land use systems did not differ (Figure 1b ). Several studies have demonstrated beneficial effects of tillage to increase the COP levels in the soil, both in southern Brazil soils (CONCEIÇÃO et al., 2005; Souza et al, 2009 ), as well as in the Brazilian Cerrado (CARNEIRO et al., 2009 ). However, there are still questions regarding the tillage adopted in the Cerrado.
In this region still dominates the tillage without crop rotation and low addition of residues, as well as surface disturbance to avoid loss of limestone after application. In this line, Rossi et al. (2012) studied soil management systems with the soybean crop in crop and pasture or sorghum in the off-season, in Montividiu/GO, observed an annual addition of organic residues of about 6.10 and 3.85 Mg ha -1 , respectively. This carbon fraction has been considered as the most sensitive portion to the management and to the more easily entry of decomposable compounds in the soil, found in crop residues (PORTUGAL et al., 2008; SOUZA et al., 2009; CONTE et al., 2011; VEZZANI; MIELNICZUK, 2011) . Thus, it can be said that the till practiced in this study, represents almost all the systems adopted in the region and is promoting loss in soil quality. In the ISA the highest POC level is due to the deposition of vegetable organic material (phytomass) of organic animal waste (urine and feces), rhizodeposition plant and maintenance of the soil structure Silva et al., 2011) . The particulate fraction (POC) is used by soil microrganisms as a source of energy and thus contributing to the total organic carbon incorporation (TOC) in soil, which was observed by the positive correlation between TOC and POC (r = 0.66*), corroborate other studies in different management systems and land use (GUARESCHI et al., 2012) . The deposition of crop residues, the rhizodeposition and the increase of total organic carbon on the surface, result in significant effects in relation to nutrient cycling, aggregation, microbial activity, movement and soil water storage and exchange of gases with atmosphere can facilitate the sustainability of the soil and thus contribute to increased crop yields (BAYER et al., 2004) .
In the reference area (CE) was observed higher total nitrogen (TN) in all studied depths, followed by the NT (Figure 2a ). The soil management systems showed reductions in the TN content at all depths, and in the shallow depth reductions were 33, 36 and 59% for the NT, CF and ISA, respectively, compared to CE, the same tendency observed for the other depths.
The particulate nitrogen (PN) in the ISA system declined relative to the CE in the order of 58% in the shallow depth (Figure 2b) . The conversion of natural areas in agricultural systems demands revolving for systematization and soil correction, which favors the mineralization of organic matter and own organic nitrogen, reducing nitrogen levels in these areas and their recovery follows the carbon content in the soil as can be observed by the positive and significant correlation between TOC and TN (r = 0.89**). The quality of the residue to the soil can be favoring this lower BW content is the quality of residue added to the soil. Silva et al. (2009) observed that the C / N ratio of corn stove ranged from 50 to 88/1. Thus, increases in the POC levels occur in a greater proportion than PN due to the quality of the residue to the soil. The TOC stocks were influenced by the use of systems and soil management practices, where the CE has presented stock of 74.3 Mg ha -1 , followed by the NT with 58.8 Mg ha -1 , CF with 56.4 Mg ha -1 and ISA with 50.8 Mg ha -1 (Figure 3a) . The POC stocks observed were 8.7, 10.1, 12.8 and 16.5 Mg ha -1 to the NT, CF, ISA and CE, respectively (Figure 3b ), this reductions, in at the stocks in relation to the CE, were 22, 39 and 47% for the ISA, CF and NT, respectively. The highest TOC and POC stocks observed in the reference area (CE) is an even balance between input and carbon output, which was not observed in the studied areas.
The TN stocks followed a similar behavior to TOC stocks, with reductions in TN stocks with native forest conversion to agricultural systems 23, 41 and 49%, respectively, to the NT, CF and ISA. Regarding to PN reductions in relation to the CE (485 kg ha -1 ) were 54% (221 kg ha -1 ) when they introduced the ISA, for less than 3 years ( Figure  4b ). But the NT and CF managed to recover NP stocks in similar values to the original condition of CE (Figure 4b) . The TOC stock values observed in this study is within the range of values found by other authors in Cerrado soils (D'ANDREA et al., 2004; SILVA et al., 2011; GUARESCHI et al., 2012) . The management systems and land use studied promoted decrease in TOC, POC and TN and were not able to recover the contents in relation to the CE, a fact that corroborates data from other authors (CARVALHO et al., 2010; SILVA et al., 2011; SOUSA NETO et al., 2014) . In the highest level indicated, the TN was 50% to ISA and 29% in the ISA, respectively. This NT behavior superior to CE and ISA was due to the higher addition of N to the soil by soybeans via biological nitrogen fixation and the fertilizer applied in the second crop. In the ISA the recent soil disturbance and the search to a new balance, favors increased mineralization of organic N in the soil microorganisms, facilitating the losses to leaching. D' Andrea et al. (2004) observed no effect of the use of systems and soil management on the TN stocks, diverging from the present data. To Amado et al. (2001) the changes in N stocks are mainly related to the quantity and quality of the residue deposited in the soil.
The lower stock to PN in ISA may be related to the low stock TOC found in the system and the recent implementation under a degraded grazing area, associated with a crop rotation that does not favor the incorporation of nitrogen via biological nitrogen fixation, as explained above. Conceição et al. (2005) comments that increments on N in the particulate fraction of organic matter can increase the availability of this nutrient to crops, listing two crucial reasons: the first issue of the halflife of the fraction being small, and the second being located near the ground surface, facilitating the process of absorption through the root system.
The CMI values were 58, 48 and 79 to CF, NT and ISA, respectively ( Figure 5 ). The improvement in the quality of soil organic matter (SOM) in ISA, the relation to other managements, which was observed at the POC stocks and can be confirmed to the correlation between the POC and CMI (r= 0.99**) highly significant and positive and when evaluating the CMI, higher than CF and NT. The increased CMI in ISA indicates the ability to recover the labile SOM and over time raising the TOC stocks. Silva et al. (2011) found CMI values of 88% in the 0 to 10 cm in area under ISA with 8 years of implementation, and superior to managements systems, including the NT with 23 years Red Latosol in Mato Grosso (Brazil). The conservation systems management without soil disturbance, with crop rotation and maintains crop residues on the soil surface provide greater accumulation of C and N in total and particulate fractions of soil organic matter SILVA et al., 2011; CONTE et al., 2011) , a fact which confirms the results obtained in this study.
The results of this study are important because demonstrated that only the non-tillage soil as the NT and CF, is not enough to promote an increase in the fractions, carbon and nitrogen stocks in the soil, even after more than 10 years. So to have a significant increase in these fractions, it is necessary to manage the adoption and use of the soil for an increased supply of organic residues in the system, caused by the rotation of crops with the use of leguminous plants, which are able to carry out the fixation of biological nitrogen for the two systems. The ISA is not consolidated yet, but signs of improvement in the stock of carbon and nitrogen are possible to be observed as shown by CMI, however, its annual evaluation should indicate whether the current management is or is not contributing to increased carbon fractions and soil nitrogen yet. 
CONCLUSIONS
The total organic carbon, total nitrogen and its fractions were effective in demonstrating the effects of management practices and land use;
The no-tillage and coffee were not efficient in recovering fractions and carbon stocks and soil nitrogen;
The three-year period of implementation of the integrated crop livestock system is not sufficient to recover the total organic carbon and particulate nitrogen; however, it was already observed an increase in carbon management index.
The low values of carbon management indexes found in the different management systems and land use studies indicate the loss of carbon relative to the native vegetation.
ACKNOWLEDGEMENTS

The
Conselho Nacional de Desenvolvimento Científico e Tecnológico (CNPq/MCTI) and Fundação de Amparo à Pesquisa do Estado de Minas Gerais (FAPEMIG) for financial aid (process 577559/2008-7 and 559682/2009-3) and the research grant (process 308207/2011-4). Fundação Coordenação de Aperfeiçoamento de Pessoal de Nível Superior (Capes) for granting master's scholarship to the first author.
